Remote eye care screening for rural veterans with Technology-based Eye Care Services: a quality improvement project
A B S T R A C T
Context: Veterans are at high risk for eye disease because of age and comorbid conditions. Access to eye care is challenging within the entire Veterans Hospital Administration's network of hospitals and clinics in the USA because it is the third busiest outpatient clinical service and growing at a rate of 9% per year. Issue: Rural and highly rural veterans face many more barriers to accessing eye care because of distance, cost to travel, and difficulty finding care in the community as many live in medically underserved areas. Also, rural veterans may be diagnosed in later stages of eye disease than their non-rural counterparts due to lack of access to specialty care. In March 2015, Technology-based Eye Care Services (TECS) was launched from the Atlanta Veterans Affairs (VA) as a quality improvement project to provide eye screening services for rural veterans. Lessons learned: By tracking multiple measures including demographic and access to care metrics, data shows that TECS significantly improved access to care, with 33% of veterans receiving same-day access and >98% of veterans receiving an appointment within 30 days of request. TECS also provided care to a significant percentage of homeless veterans, 10.6% of the patients screened. Finally, TECS reduced healthcare costs, saving the VA up to US$148 per visit and approximately US$52 per patient in round trip travel reimbursements when compared to completing a face-to-face exam at the medical center. Overall . Routine screening results in early diagnosis, prompt treatment intervention, and prevention of visual impairment. However, as patients get older, they tend to seek eye care less regularly, right at the time in their life during which they are at greatest risk of visual impairment 10, 11 . In addition, older patients tend to live in more rural areas, and the rural patient is even less likely to have a comprehensive eye exam within the previous year compared to their urban counterparts 12, 13 . Rural patients face many barriers to obtaining eye care through the traditional eyecare delivery model (attending a face-to-face appointment at an eye clinic) due to several factors including distance to the clinic, need for transportation, cost for travel, and time to travel. Furthermore, since many rural areas are also medically underserved, it is conceivable that a rural elderly patient may be diagnosed with a potentially blinding ocular condition in the later stages of disease because they were unable to find a provider and obtain eye exams at the recommended interval. . In this case report, demographic data, access to care, and cost data are reported specifically with regard to urban, rural, and highly rural veterans. Rurality, defined by Rural Urban Commuting Area (RUCA) codes 18 , was based on resident zip code and classified veterans as living in urban, rural, and highly rural areas. Patients making appointments for a TECS visit at one of the three community-based outpatient clinics were identified through the VA's corporate data warehouse, a standard database structure that incorporates data from multiple data sets throughout the VA to facilitate reporting and data analysis at the enterprise level. Using this data repository, appointment and visit information as well as demographic data were obtained for each patient using Microsoft SQL Server Management Studio. Once obtained, data was analyzed using Statistical Analysis Software v9.3 (SAS Institute; http://www.sas.com).
The TECS program provided eye care to a total of 1443 patients (approximately 206 eye exams per month). For the most part these veterans tended to be older than their urban counterparts. Moreover, a higher percentage of rural and highly rural veterans were classified as homeless (Table 1) . Table 2 shows TECS utilization by RUCA category. Out of 1816 appointments made to the TECS program during this time period, 102 (5.6%) did not show ('no show rate') and 271 (14.9%) cancelled, for a total non-attendance rate of 20.5%. More than 90% of the time, veterans' appointments were scheduled within 30 days of the day the request was made. Additionally, about 33% of veterans were seen on the same day they called the clinic for an appointment. Also, 78% of patients were scheduled on the exact date they desired their appointment. The ease in scheduling appointments becomes vital as one considers that 18.2% of these older rural veterans had no record of an eye exam at any VA in the past 5 years, compared to 10.3% of the urban veterans. Additionally, almost 5% of the rural and highly rural veterans who participated in the TECS program had not had an eye exam through the VA in the past 10 years compared to 0.8% of urban veterans ( Table 2) .
Out of the 1443 veterans who utilized the TECS program, 560 (38.8%) were referred for further evaluation because of possible glaucoma, age-related macular degeneration, diabetic retinopathy, and/or cataracts. This proportion is higher in rural veterans (40.8%) then in urban veterans (37.5%) ( Table 3) .
Veterans utilizing the TECS clinics saved time and money by driving less distance to their appointment (Table 4) . Not measured in these data is the benefit to veterans utilizing TECS in reduced parking costs and driving stress by not driving into the metropolis, as the negative mileage and time savings found in the sample data indicate (Table 4) . Table 5 summarizes the VA's cost per veteran, on average, to provide routine screening eye care through different care delivery models. Lessons learned TECS reduced healthcare disparities by providing care for two underserved groups: the rural and highly rural patient, and the homeless patient. Of the veterans served by TECS, a high percentage of the rural and highly rural patients were non-Hispanic white. This finding was consistent with national data where whites are more likely to live in rural areas 19, 20 . TECS also served a proportion of homeless veterans, with the largest percentage of homeless being highly rural veterans. In addition, compared to urban patients, a higher percentage of rural veterans had been without eye care for more than 5 years. It is not surprising, therefore, that the percentage of eye disease diagnosed in rural and highly rural veterans was higher in some categories, for example, age-related macular degeneration. This is one of the most common causes of vision loss in the USA. TECS, through improving access, may help prevent blindness by identifying the disease early, which enables initiation of preventative vitamin therapy 21, 22 . TECS also provided specialty eye care for many homeless veterans. According to statistics of the US Census Bureau, the rate of poverty is highest in rural America
23
; importantly, 20.0% of highly rural patients served by TECS were classified as homeless.
One of the major goals of TECS was timely access to eye care. The data demonstrate that TECS was highly successful in giving timely access to care for all veterans entering the program. More than 90% of patients received an appointment within 14 days of their desired date, defined as the date between when the patient wanted his/her appointment and the date of the actual appointment. Also, 33% of patients received an eye appointment on the same day they called to schedule their appointment.
Finally, TECS helped mitigate the barriers of travel distance, time and cost for rural and highly rural veterans. Veterans saved, on average, 145 km of driving distance and 85 minutes of driving time by obtaining eye care at their communitybased outpatient clinic instead of at the main eye clinic. This translated to savings for the VA system of approximately US$52 per patient from mileage reimbursements alone. The total non-attendance rate (no show plus cancellations) of approximately 20% in the TECS program was lower than the total non-attendance rate at the main eye clinic.
TECS is a novel remote eyecare screening initiative that was begun by the Atlanta VA Eye Clinic in an effort to improve access to routine eye care, especially for rural and highly rural veterans. In its inaugural months, TECS has successfully provided improved access to not only rural and highly rural veterans but also homeless veterans. This program has saved veterans time and money, and possibly reduced cost to the VA system -about US$200 per patient for a total of US$288,000 in less than 1 year. TECS represents a remote health innovation that may help address the visual needs of rural or disadvantaged patients by providing specialty eyecare access through the primary medical care home. It is a screening program that focuses on maintaining a patient' visual health and preventing blindness.
